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COMPLETE SPECIFICATION. 



Improveinents in the Production of Packings, Bearings and Fabrics, the 
Snrfa^ of which is Reauired to have a Low Co-efficieat of Friction. 



We, Small & Parkes Limitbd. a British 
Company, of Hendhaan Vale Works, 
Harpurhey, Manchester, do hereby declare 
the invention, for which we pray that a 
5 patent may be granted to us, and the method 
by which it is to be performed, to be par- 
ticularly described in and by the following 
statement : — 

This invention relates to the production 

10 of packings, bearings and fabrics, the surface 
of which is required to have a low co- 
efficient of friction, whether built up of 
laminated materials or formed of solid 
woven, braided or plaited materials. 

16 It is known that tie co-efficient of friction 
of such articles can be decreased by the in- 
corporation tKerein of polytetrafluoroethylene 
in powder or dispersion forms, but with such 
methods it is difficult to control the disposi- 

20 tion of the poljrtetraftuoroethylene in the 
material particulariy in regard to its dis- 
position on the surface thereof. 

It is also known tiiat a fabric woven 
entirely of yams or threads of polytetra- 

25 fluoroethylene can be produced and that 
such a fabric would have a low co-efficient 
of friction. Such a fabric does not, how- 
ever, ha.ve other necessary properties for the 
production of packings and bearings and if 

30 employed as the surface layer of a laminated 
structure cannot be caused to adhere satis- 
factorily to the adjacent lamination. More- 
over, since the whole of tibe surface is com- 
posed of polytetrafluoroethylene the co- 

36 efficient of fection cannot be vmsd to meet 
any desired requirements. 
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We have found that by employing a lami- 
nated structure or a solid woven, braided or 
plaited fabric produced from composite 
yams composed of yams of polytetrafluoro- 40 
ethylene and yams of asbestor fibres, glass 
fibres or cellulosic fibres that a very satis- 
factory material is obtained for the produc- 
tion of packings and bearmgs, .the surface 
of which is reqmred to have a low co- 45 
efficient of friction, and that the ratio be- 
tween the different fibres on the surface can 
be controlled to give a desired co-efficient 
of friction. 

The present invention thus consists in a 60 
packing, bearing or fabric, the surface of 
which is required to have a low co-efficient 
of feiction produced from or containing 
composite yams composed of yams of poly- 
tetrafluoroethylene and yams of asbestos 65 
fibres, glass fibres or cellulosic fibres. 

As an example, such a composite yam ' 
is produced by twisting together two yams 
each incorporating an asbestos yam of 
lis count and a thread of polytetrafluoro- 60 
ethylene of 1200 denier producing a yam 
having a polytetrafluoroethylene content of 
about 15 %, each ply of the composite yam 
being twisted 6z. and doubled with a twist 
of 5s. A cloth is woven using this com- 65 
posite yam in both warp and weft witti 11 
threads per inch warp and 9 threads per 
inch weft, the cloth having a density of 
about 46.4 ozs. per square yard. 

Such a doth may be used as the surface 70 
layer in a laminated stmcture or for all the 
layers in the structure. In either case the 
laminated stmcture is formed m the usual 
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way by impregnation with a phenol^Q regiA 
solution, <fiied and moulded under heat 
and pFcssuro. 

In producing a solid woven fabric for 
5 the puiposes of the invention the aforesaid 
composite yams as hereinbefiare described 
can be employed either as weft, warp or 
binder or as any two or all three thereof. 
Similarly a braided or p)aited fabric can 
10 be produced from the composite yams. 

The following advantages result from the 
invention: — 

(a) The amotmt of polytetrafluoro- 
ethylene required can be controlled easily. 
15 Q>) Its distribution throughout the ma- 
terial and on the surface thereof can also be 
controlled. . 

Furthermore, a packing or bearing formed 
in accordance with the im^nlion will have 
30 improved acid or other chemical resistance 
properties. 



WHAT WE CLAIM IS:— 
h A packing, bearing or fabric, the sur- 
faQ^ of whici is required to. hay^ ^ low 
co-efficient of friction, produced from or 25 
containing composite yams coipposed of 
yams of pplytetraftuoroethylene and yams 
of asbestos fibres, glass fibres or cellulosic 
fibres. 

2, A packing, bearing or fabric, the sur- 30 
face of which Is required to have a 
low co-efficient of friction, produced sub- 
stantially as described in the foregomjg 
Specification. 

3. A composite yam composed of yams 35 
of polytetrafluoroefiiylene and yarns of 
asbestos fibres, glass fibres or celltdosic 
fibres. 

J. aWDEN O'BRIEN & SON, 
Chartered Patent Agents, 
Manchester 2. 



PROVISIONAL SPECIFICATION, 



Improvem^ilts in thg Fro^uctiQjL ot Pa^ckiAgs, Be^ings "E^bno^x tbe 
Surface of which is Beauired to have a Low Co-efficient of function. 



We, Sbm^ & Parkas Limitep, a British 
40 Compaay, of Heu4?iatn Yal§ Works. 
H^i^urh^y, Mjmcbestaf. herehy dwjlare 
this inveptioa to bo 4espri^?4 thP faUowr 
ing statement: — 

This ittv^^ntion r^lat^s to the pfoduction 

46 qJ low frictioa lawiqpt^. pftcWng^ and 

It ig kpiowu th^t the co-^flgcieat of fric- 
tion of pagki?igs and b^ajiugs ggin be de*. 
creased by th? iacorporatiQn tbcF^lfl of poly- 
50 tetrafluoroethylene in powder or dispersion 
fonns, but with such nj^thods it is difficult 
tQ control the disposition of the polytetm' 
fiuoroethykne in the materia p^cujarly 
in regwd to its dispositipp ou the surJaciB 
55 thetec^i 

We h^ve fowd tbqt by formiag com- 
posite y^rnjs of agbe^tos, glp^ss fibres qr 
• textile in9{§ri&l and yams threads of 
PQl^trafluorqethyleiift ^n4 usisg such cam- 
eo posite ygms i?i the m^nuf^ctw® of lamina 
ate§, papkings Pr bearings in wbieh » Ipw 
co»efficient of firiptioij is required, that the 
disposition of the pplytetiiflnoroethyjpne 
can be cpntr^De4 within narrow liinits as 
66 by adiustmept of such factors ag twist, y^m 
tnictoess 9tc, a cofliposite y^ra will be pro- 
duced in which iJie pplytetr^poFo^thyfene 
component will appear on the surface of the 
yam in regular ^hion and at desired 
70 intervals. Further, l?y incorporatjng the 
composite yarn in a woveja b^ided strupture 
th$ {^ultant cloth or material presents a 
controllable ^ount and loqation of poly* 
telra&noiroethyjlene <hi its sur&ce. 



The present invention thus consists pf a 75 
composite yam formed of asbestos fibres, 
glass fibres or textile fibres twisted with a 
yam or thread of polytetrafluorqethylene. 

As an example, a two-ply npuTmetallic 
asbestos yam was produced with each ply 80 
Or singles incorporatmg a core thread of 
1200 denier polytetraSuoroethylene yarn 
giving a total of about 15% polytetrafluoro- 
etbylen^ in the composite yarn, tlie turns 
per inch in the production of the composite 85 
yam being 6z singles and 5s doubled. The 
cloth was produced using this yam in both 
warp and weft with 11 threads per inch 
waip and 9 threads per inch weft, the cloth 
having a density of about 46.4 ozs. per 90 
squorp yard, 

Fpr the purpose of testing this doth in 
a cQUventional woveu asbestos / phenolic 
resin laminate it was impregnated in a 
phepolic resin solution and dried to remove 95 
most of the volatile matter without advan&* 
ing the state of cure of the resin beyond a 
stage where subjection to pressmre and ele- 
vated temperature would cause it to flow. 
This is the normal procedure in die pre- 100 
paration of an impregnated fabric for 
laminathig. The impregnated dried cjoth 
was stacked in layers and moulded uioder 
heat and pressuj^ until tiie resin was cured 
anid densification complete. 105 

Friction tests on the finished moulding 
showed a decrease in co-efficient of fric- 
tion of about 30% upon the level recorded 
with a laminate identical in ail respects ex- 
cept that the pol}^trafiuoroethylene yarn HQ* 
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was omitted. Wear resistance was un- 
mpaired by the inclusioa of the polytetra- 
fluoroethylene. 

The cloth incoipoTatmg the composite 
5 yara may be used as a surface layer only 
upon a normal laminated fabric base. The 
depth to which the polytetrafluoroethylene 
is reqmred to penetrate the laminate would 
ibe detennined mainly by the degree of 
wear which may be expected in service so 
that a surface containing flecks of poly- 
tetraflTKHToethylene would always be ex- 
posed at the wearing face. 
_ J^^Q case of braided structures mstead 
15 of employmg a composite yarn, one or more 
y^s Qf asbestos, glass fibres or textile 
fibres may be direcHy braided with a yarn 
of polytetrafluoroethylene. 

The advantages of using polytetrafluoro- 
ethylene in yarn form as described over 
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usmg it in powder or 
dispersion form can be summarised as 
follows: — 

(a) The amount of polytetrafluoro- 
ethylene mtroduced can be controlled more 26 
easily. 

(b) Its disposition throughout the lamin- 
ate may be controlled in a manner which 
Is not possible using a dispersion 

(c) Mechanical strength of the laminate 30 
15 assured by providmg sufficient i^sinated 
asbestos surface at the lamination inter- 
faces. Adhesion is not adversely affected 

as It would be by a thin overall fihn of 
dispersicm or powder particles, 36 

J, OWDEN O'BRIEN & SON. 
Chartered Patent Agents, 
Manchester 2. 
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